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DETAILED ACTION 
Response to Amendment 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1-3, 7, 8, and 10 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Madukkarumukumana et al. ("Madukkarumukumana") (U.S. Patent 
Publication No. 2005/0125580). 

Regarding Claim 1, Madukkarumukumana discloses a method comprising: 
Receiving an interrupt message from a device (Figure 1, item 120, Page 3, 
paragraph 24) via a shared interrupt interface (Page 3, paragraph 30, "integrated circuit 
to steer and redirect interrupts"), wherein the device supports a plurality of operating 
entities (Figure 2, items 248/258/268/269; ie. the interrupt generating device 290 has 
the ability to send interrupts to the various virtual machines); 

Checking one or more status registers associated with the shared interrupt 
interface (Figure 2, item 212, Page 3, paragraph 31, "participant table" in 
Madukkarumukumana is considered equivalent to the registers of the instant 
application) to identify an interrupt status of a device (Figure 2, items 245, 255, 256, or 
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265; ie. wherein the interrupt status is which types of interrupts the processors are 
currently servicing, based on the VM-IDs of the virtual machines); and 

Transmitting an indication of the interrupt message to one or more selected 
operating entities associated with the identified device (Figure 1, item 160, Page 3, 
paragraph 27, the virtual machines are considered equivalent to the "operating entities" 
in the current application), wherein the selected operating entities comprise a subset of 
the plurality of operating entities, the transmitting based at least in part on the identified 
interrupt status (Figure 2, items 248/258/268/269, Page 3, paragraphs 0030-0033; ie. 
the interrupt is sent to only one of the plurality of virtual machines, based on it's VM-ID). 

Regarding Claim 2, Madukkarumukumana discloses wherein the one or more 
selected operating entities comprises one or more virtual machines (Figure 2, items 
245, 255, and 265, Page 3, paragraphs 30 and 33). 

Regarding Claim 3, Madukkarumukumana discloses wherein the one or more 
selected operating entities comprises threads in a multi-threaded operating environment 
(Page 3, paragraph 32, it is understood that the hyper-threaded processor of 
Madukkarumukumana would be used in a multi-threaded operating environment). 

Regarding Claim 7, Madukkarumukumana discloses wherein the one or more 
operating entities comprise virtual machines registered to have access to the identified 
device (Page 2, paragraphs 21-22). 
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Regarding Claim 8, Madukkarumukumana discloses further comprising 
executing an interrupt service routine chain with each of the one or more virtual 
machines (Page 5, Claim 13). 

Regarding Claim 10, Madukkarumukumana discloses wherein transmitting an 
indication of the interrupt message to one or more operating entities based on the 
identity of the device comprises transmitting an identity of the device (Page 3 paragraph 
24, and Page 4 Claim 1 , it is understood that when an interrupt is associated with a VM- 
ID by the IO hub in Madukkarumukumana and then sent to the associated virtual 
machine, the identity of the device generating the interrupt is also transmitted to the 
virtual machine). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 4-6, 9, and 11-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Madukkarumukumana in view of Le (U.S. Patent No. 6,908,038). 

Madukkarumukumana discloses all of the elements as stated above, except 
Madukkarumukumana does not specify what type of register, bus, or bus standard is 
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used. The Examiner takes official notice that the PCI bus standard, PCI Express bus 
standard, and PCI standard in general are well-known types of standards available in 
the prior art at the time of the applicant's claimed invention, as evidenced by Le 
(Column 1, lines 41-60). 

Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use the PCI bus standard, PCI Express bus standard, and/or the 
PCI standard for the system disclosed by Madukkarumukumana. 

Claims 11-20 are directed to an article comprising a computer accessible 
medium, Claims 21-27 are directed to an apparatus of the method of Claims 1-10, and 
Claims 28-35 are directed to a system of the method of Claims 1-10. 
Madukkarumukumana and Le teach, either alone or in combination as stated above, the 
method as set forth in Claims 1-10. Therefore, Madukkarumukumana and Le also 
teach, either alone or in combination as stated above, an article comprising a computer 
accessible medium as set forth in Claims 1 1-20. Further, Madukkarumukumana and Le 
teach, either alone or in combination as stated above, teaches an apparatus and 
system as set forth in Claims 21-27 and Claims 28-35, respectively. 

Response to Arguments 

5. Applicant's arguments filed 1 1/20/2006 have been fully considered but they are 
not persuasive. 
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Regarding Claim 1, Applicants argue that "Madukkarumukumana does not 
disclose checking one or more status registers associated with a shared interrupt 
interface to identify an interrupt status of a device." The examiner disagrees. Contrary 
to Applicants' argument, since the claim language specifies checking the interrupt status 
of a device, this device can be interpreted as one of the processors 245, 255, 256, or 
265 (rather than the interrupt generating device 290 as Applicants argue). The 
participant table 212 (equated to the status registers of the instant application) contains 
information on which types of interrupts each of the processors are currently servicing 
based on the VM-IDs of the various virtual machines being run on each processor, see 
Page 3, paragraph 0031 . Therefore, when an interrupt is received at the integrated 
circuit 210, its VM-ID is checked against the information in participant table 212 (see 
Figure 1, items 150, and Page 3, paragraphs 0026 and 0031), and based on the 
interrupt status of each of the processors (e.g. which types of interrupts the processors 
are currently servicing, based on the VM-IDs) an indication of the received interrupt is 
transmitted to the appropriate processor, see Figure 1, item 160 and Page 3, paragraph 
0027. "Status" is defined in the American Heritage Dictionary (Fourth Edition), as 
"position relative to that of others; standing" or "a state of affairs". Given the broadest 
reasonable interpretation and the above definition, the examiner equates "interrupt 
status" with which types of interrupts the processors are currently servicing based on 
the received interrupt's associated VM-IDs. 

Regarding Applicant's argument that Madukkarumukumana does not disclose 
checking a status register of a shared interrupt interface to identify a device (see 
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Remarks, page 14 line 15 - page 15 line 20), these arguments are moot since the claim 
has been amended to check the status registers to identify the interrupt status of a 
device, not the identity of the device itself. In addition, as described above, "a device" 
is now interpreted by the examiner as processors 245, 255, 256, or 265, rather than 
interrupt generating device 290. 

Therefore, the pending claims stand as previously rejected. 
6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Faisal Zaman whose telephone number is 571-272- 
6495. The examiner can normally be reached on Monday thru Friday, 8 am - 5:30 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Rinehart can be reached on 571-272-3632. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or'access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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